1. Background {#sec100098}
=============

Childbirth is a challenging and critical experience in women's life with its important psychological, sensational, and physical impact ([@A18373R1]). The studies showed that fear of childbirth pain is a common feeling among pregnant women. The findings of a research conducted in Sweden, showed that at least 10% of women suffer from fear of labor. Negative impact of fear not only leads to adverse birth outcomes but also may increase the likelihood of cesarean section ([@A18373R2]). Indeed, pain is a unique, complex, and personal experience with multiple responses to stimulation of the senses ([@A18373R3]). The studies revealed that the main reason for cesarean operation is fear from childbirth pain. In Iran, episiotomy and fatigue are due to lack of tolerance for labor pain ([@A18373R4]-[@A18373R6]). In choosing strategies for coping with pain, fear, and fatigue, it is necessary to consider mother and baby's health.

Using techniques to increase comfort and reduce pain and stress of delivery is not a new concept. Currently, the complementary therapy is used to release the tension and relax the muscles of pregnant women with intense pain. Interventions to relieve sever pain often includes immersion in water ([@A18373R7]), acupuncture and acupressure ([@A18373R8]), transcutaneous electrical nerve stimulation (TENS) ([@A18373R9]), breathing techniques, yoga ([@A18373R10]), hypnosis ([@A18373R11]), physical and emotional support for coping with pain ([@A18373R12], [@A18373R13]), music therapy ([@A18373R14]), listening to Quran, and massage therapy ([@A18373R15]). Many researches have been already investigating on these interventions. A researcher reported various non-pharmacological methods for pain management with their proven effectiveness. Meanwhile, the efficacy of these interventions requires more investigation due to various limitations, which make the mother more dependent on her caregivers ([@A18373R16]).

However, multi-sensory room offers a sense of safety and enhances the self-control behavior of the subjects. Ability to satisfy basic needs like eating, drinking, and so on will lead to more favorable results. For example, acupuncture is unpleasant for some due to fear of needle penetration. Also, acupuncture, acupressure, immersion in water, hypnosis, and TENS should be performed by a technically proficient practitioner (skilled in recognizing and determining trigger points) ([@A18373R17]), while the participants of the present study could walk, eat, drink, and had opportunity to divert their attention to other things such as aquarium or optical motion pictures ([@A18373R18]).

Controlled multi-sensory environment' or 'Snoezelen room' is a Dutch term that means a room designed to stimulate the senses of people. History of snoezelen room dates back since the people had mild or severe disabilities. It provided muscles relaxation for the people who suffered from severe pain ([@A18373R19]). This has become a part of complementary medicine, which promotes efficient comfort and relaxation causing endorphins release and relieving person's pain coping capacities. A snoezelen environment can be used as a distraction from pain by focusing on various senses, including visual and auditory. It provides participants with the feelings of comfort, relief, and self-control ([@A18373R20]). Snoezelen term is the connection of two Dutch verbs 'snuffelen' (to seek out or explore) and 'doezelen' to relax ([@A18373R20]). 'Multi-sensory environment' does not have a Persian translation; therefore, based on available literature we refer to it as 'Cave relaxation room.' The room design was a combination of light music, fish tank, optical illusions, and aromatic oils ([@A18373R19]). A drop of lavender essence into some water of a dish had a candle. Release of endorphins help relieve the pain, relax the muscles ([@A18373R16]), and divert the attention from the pain ([@A18373R17]). The mechanism of effect of music on pain is as follows: the central part of the brain is specialized for attention, cognition, and emotional functions and nerve impulses go down to the posterior horn of the spinal cord, while music therapy impedes the transmission of nerve impulses to the spinal cord ([@A18373R15]). The first snoezelen room was built in 1997 for treating children with serious and life-threatening conditions that suffered from pain ([@A18373R18]). Controlled multi-sensory environment was used for treatment of people with disabilities too ([@A18373R19]). It was aimed to provide an environment for relaxation through gentle stimulation and opportunities for interaction and reducing fatigue. A study evaluated the effect of snoezelen therapy on chronic pain management through the comparison of traditional treatment method with multi-sensory stimulation to promote relaxation. It showed significant reduction in pain intensity and fatigue during the first month of utilizing this method (P \< 0.03) ([@A18373R20]). It seems necessary to provide this type of environment during childbirth process, which may reduce emotional stress of the mothers.

2. Objectives {#sec100099}
=============

The present study aimed to determine the effect of snoezelen room on the first and the second stages of delivery, labor pain intensity, perinea status, and number of cesarean operations.

3. Patients and Methods {#sec100100}
=======================

This study was a randomized, controlled clinical trial. The study population included all eligible primiparous women admitted to the labor units in first stage of labor and had 4 cm of cervix dilation. Fifty subjects were allocated in each group. One of the rooms in hospital was designed as a snoezelen room (we called it 'seeking relaxation room'). There was an overhead projector emitting green light and different images. An aquarium with live fishes was placed there aimed to distract the patient's attention from the labor. Oil-burning candles were put in the room adding a drop of lavender essential oil (under supervision of the Ministry of Health) depending on the subject's request. A light music was being played, too (the song "Alone in the Rain"). Based on the guidelines used, the entire room was floored by soil-colored carpet ([Figure 1](#fig19169){ref-type="fig"}).

![Consort Flow Diagram](ircmj-17-05-18373-i001){#fig19169}

The study was conducted at 2 birth rooms in one of the central state and educational hospitals affiliated to Iran University in Tehran, with approximately 600 monthly births.

The inclusion criteria were being primiparous with: 1) 4-cm dilated cervix; 2) intact membrane; 3) no indication for cesarean section; 4) no history of asthma, and allergy; 5) no pulmonary or heart diseases, high blood pressure, diabetes, or infertility; and 6) no cervical cerclage in the current pregnancy ([@A18373R21]). After randomizing, the participants who underwent an emergency caesarean section were excluded. In the present study, the required sample size was estimated by a pilot study on 20 subjects to test the mean and standard deviation (SD) of the pain scores (VAS Scale) at 6 and 8 cm of cervical dilation. In the intervention and control groups, these pain scores were 6.04 (± 1.10) and 7.59 (± 1.49), respectively, which showed a difference of 1.55 in pain score between two groups. With statistical power of 0.8 and rejection of a null effect at 0.05 significant levels, we calculated that 38 subjects are needed in each group. Assuming a possible attrition rate of 35%, the final target sample size was set at 50 per each group. The estimate attrition rate from the overall caesarean rate was 30% in state Iran Hospital ([@A18373R22]). A convenience method was used for sampling. The study performed as a randomized controlled one, without blinding. Participants were randomly assigned to intervention (snoezelen room) and control groups. In order to evenly distribute the participants, a block randomization list (with block-sizes of 4 at 6 variation) was prepared by a statistician, and was given to two persons in reception unit in the form of sequentially numbered, sealed opaque envelopes, to provide concealment allocation to the group. The experimental group entered into snoezelen room where they could walk, sit, or lay down based on their wishes. Aquarium with fishes was placed in front of them at a distance of 1.5 m from the mothers and the projector with green light alternately changed pictures. The luminous shapes glinted to the wall. The lavender essence was dropped into water dish and a candle burned and evaporated into atmosphere. There was light music with sound rain. The mothers can walk, drink sweet liquids, and eat soft food. The control group received all that services except room design. It is not possible to blind both midwife and subjects to the intervention. As a research assistant, a qualified midwife working in that hospital serviced all participants of t2 groups. Pain intensity was measured using VAS Scale in both groups. Visual Analogue Scale (VAS) is a 10-cm horizontal line with a 'no pain at all' at the left end and 'worst possible pain' at the right end. Women indicated their level of pain intensity by placing a cross on the line ([@A18373R23]). This scale is the standard scale that many researchers used ([@A18373R24]-[@A18373R26]). Pain was measured at entering the room, the first 3 hours (every hour), and in the second stage (from full dilation to onset of fetal head crowning). The first stage was measured from the mothers' entering to the room until full cervix dilation. The second stage was measured from full cervix dilation until the onset of fetal head crowning. Data were analyzed with SPSS version 16. Mann-Whitney test, Chi-square test and Independent t test were conducted in statistical analyses. P values ˂ 0.05 were considered as significant. The study was performed for 10 months from December 2012 to May 2013.

4. Results {#sec100101}
==========

Fifty mothers were enrolled in each of experimental and control groups. The statistical analysis showed no significant difference with regard to age (t = 1.43, P = 0.83, df = 85), educational degree, job, and perinea status between the two groups. All mothers were housekeeper in the control group and 94% in experimental group. Perinea laceration occurred 92% in experimental group but 66% in the control group. The Chi-square analysis found significant differences in the perinea status ([Table 1](#tbl25786){ref-type="table"}). The independent t test indicated significant difference between the mean score of two groups during the first stage, but did not show significant difference in the second stage. Using Independent t test, no significant difference was seen between the mean score of pain intensity in mothers when entering to labor, and during the first hour and the second hour, while significant difference was observed between the mean score of pain intensity in the third hour and in the second stage between two groups. The statistical analysis showed no significant difference in labor augmentation or newborns' Apgar score in the first minute ([Table 2](#tbl25787){ref-type="table"}). None of the participants had childbirth by cesarean section method. Friedman test was used to match the samples for repeated data during that time and Wilcoxon pairs signed-rank test was used for pain intensity within groups. The results of Friedman test revealed a significant overall difference (P \< 0.000). For paired comparison with Bonferroni correction, P value was 0.008. All paired comparisons were shown significant differences in sequential hours in the control group (P \< 0.000), which were expected. Because the process of cervix dilation was normal and accordingly pain was increasing. In intervention group, no significant difference was seen between pain intensity at the third hour with the first and the second hours. The result revealed that the intensity of pain in the intervention group increased less than that of the control group.

###### The Characteristics of Women in Research Sample ^[a](#fn24343){ref-type="table-fn"},[b](#fn24344){ref-type="table-fn"}^

  Variable                  Experimental Group   Control Group   P Value
  ------------------------- -------------------- --------------- --------------------------------------------
  **Age, y**                25 ± 4.22            25 ± 4.71       0.83 ^[c](#fn24345){ref-type="table-fn"}^
  **Gestational age, wk**   38.7 ± 1.70          35.4 ± 1.65     0.68
  **Degree of education**                                        0.81 ^[d](#fn24346){ref-type="table-fn"}^
  Primary school            13 (26)              16 (32)         
  Secondary school          19 (38)              9 (18)          
  Diploma                   13 (26)              23 (46)         
  Undergraduate             5 (10)               2 (4)           
  **Employment**                                                 
  Housekeeper               47 (94)              50 (100)        0.121 ^[e](#fn24347){ref-type="table-fn"}^
  Employed                  3 (6)                \-              
  **Perinea status**                                             
  Lacerated                 46 (92)              33 (66)         0.041 ^[d](#fn24346){ref-type="table-fn"}^
  Episiotomy                2 (4)                17 (34)         0.02

^a^ Values are presented as Mean (SD) or No. (%).

^b^ Sample size = 50.

^c^ Independent t test.

^d^ Chi-square.

^e^ Fisher exact test.

###### Post-Intervention Characteristics of Research Participants ^[a](#fn24348){ref-type="table-fn"}^

  Variable                                  Variance Percentiles   Mean ± SD   Median   Statistics    P Value                                                
  ----------------------------------------- ---------------------- ----------- -------- ------------- --------- -------------------------------------------- ----------
  **Duration of first stage labor, h**                                                                          -3.50 ^[b](#fn24349){ref-type="table-fn"}^   0.042
  Experimental Group                        4                      5.05        6.10     4.95 ± 0.97   390                                                    
  Control Group                             6.20                   7.10        9.45     8.41 ± 0.67   540                                                    
  **Duration of second stage labor, min**                                                                       2.46 ^[b](#fn24349){ref-type="table-fn"}^    0.87
  Experimental Group                        33                     40          56       51 ± 0.34     40                                                     
  Control Group                             35                     47          62       56 ± 0.25     45                                                     
  **Pain intensity at entering**                                                                                -1.49 ^[c](#fn24350){ref-type="table-fn"}^   P = 0.13
  Experimental Group                        4                      5           6        5.1 ± 1.95    5                                                      
  Control Group                             5                      6           7        5.58 ± 1.62   5                                                      
  **Pain intensity after one hour**                                                                                                                          
  Experimental Group                        6                      7           8        7.24 ± 1.73   7                                                      
  Control Group                             6                      8           9        7.46 ± 1.70   8                                                      
  **Pain intensity after two hours**                                                                            -0.81 ^[c](#fn24350){ref-type="table-fn"}^   P = 0.41
  Experimental Group                        6                      7           9        8.50 ± 1.21   7                                                      
  Control Group                             8                      9           10       8.70 ± 1.59   8                                                      
  **Pain intensity after three hours**                                                                          -1.52 ^[c](#fn24350){ref-type="table-fn"}^   P = 0.13
  Experimental Group                        4                      5                    5.26 ± 0.86   9                                                      
  Control Group                             8                      9                    9.56 ± 1.48   9                                                      
  **Pain intensity after three hours**                                                                          -2.35 ^[c](#fn24350){ref-type="table-fn"}^   P = 0.01
  Experimental Group                                                           6        5.26 ± 0.86   5                                                      
  Control Group                                                                10       9.56 ± 1.48   10                                                     
  **Pain intensity in the second stage**                                                                        -2.43 ^[c](#fn24350){ref-type="table-fn"}^   P = 0.82
  Experimental Group                        6                      7           8        7.85 ± 0.82   7                                                      
  Control Group                             8                      9           10       9.60 ± 1.40   9                                                      
  **labor augmentation**                                                                                        1.38 ^[b](#fn24349){ref-type="table-fn"}^    P = 0.64
  Experimental Group                                                                    6 ± 0.13      \-                                                     
  Control Group                                                                         11 ± 0.43     \-                                                     
  **Newborn Apgar score**                                                                                       2.67 ^[b](#fn24349){ref-type="table-fn"}^    P = 0.89
  Experimental Group                                                                    9 ± 0.05      9                                                      
  Control Group                                                                         9 ± 0.08      9                                                      

^a^ Sample size = 50.

^b^ Independent t test.

^c^ Mann-Whitney U test.

5. Discussion {#sec100102}
=============

The mean score of pain intensity at the third hour in the intervention and control groups were 5.26 (± 0.86) and 9.56 (± 1.48), respectively. Another study reported that in the first three hours of active phase, the subjects reported pain intensity reduction in the intervention group compared to control group, but there was no difference in the subsequent hours between two groups ([@A18373R27]). There were a significant difference in pain reduction following being in snoezelen room. It supports the pain-relieving effects of multi-sensory room, which used as a midwifery intervention for pain relieve in childbearing. This finding suggests that several factors are responsible in the relief of pain. Aromatherapy is one of the common elements in snoezelen room that increases the production of endorphins, decreases pain intensity, releases muscle tensions, and diverts attention from pain. The effect of music therapy is also one of the elements in snoezelen room. The central part of the brain is specialized for attention, cognition, and emotional functions and nerve impulses go down to the posterior horn of the spinal cord; in music therapy, transmission of nerve impulses to the spinal cord is impeded ([@A18373R16]). Findings indicated that the first stage duration of labor in the intervention group was less than the control group and observed significant difference. Sosa showed that the length of time from mothers' admission to delivery was shorter in the experimental group compare to the control group (8.8 vs. 19.3 hours, P \< 0.001) without a supportive companion ([@A18373R27]).

Induced pain in perinea by episiotomy is the cause of morbidity in postpartum. there are unpleasant consequences like insomnia, delayed in initial attachment between mother and newborn, and improper breast feeding position of mothers ([@A18373R28], [@A18373R29]). Evidence shows that the prevalence of perinea trauma is lower among women who gave birth at home, because they are mentally and physically are prepared for the birth and the environment is attractive and comfortable for the mother; so they get along with the physiological process, without hurrying, which creates a sense of security as home environment can help healthy perinea ([@A18373R30]). It seems that snoezelen room has similar characteristics too.

The delivery process is controlled by providing calm and relaxed environment in hospital, undertaking maximum self-control ability, and increasing pressure in lower abdominal pressure to help easier delivery of fetus's head, so that childbirth would be implemented with minimum injury to perineum.

The present study had some advantages and limitations. According to the results of this study, there was less pain and shorter duration in the first labor phase in mothers staying in snoezelen room than the mothers without this facility. Therefore, snoezelen room may be an effective option for mother's satisfaction in childbearing and reduction in cesarean rate. Since pain relief occurred a couple of hours after entering to labor in our study, it seemed that those mothers did not have any experience for childbirth in such places. It is better that the mothers got familiar with this type of delivery room in antenatal period. The limitation in our study was related to the different level of anxiety and fear in mothers entering the hospital. It is generally out of control of a responsible midwife. Childbirth is a stressful event, and anxiety and lower satisfaction are associated with a traumatic experience. Acute pain is often accompanied by anxiety and distress and almost all women experience it in childbirth ([@A18373R31], [@A18373R32]). Taking information about the procedure of hospital admission, genital anatomy, physical examinations, and laboratory tests can reduce anxiety and increase the sense of self-control over labor.

We did not study the effect of snoezelen room on multiparous mothers. It is better that these mothers be studied too.

The Ethics Committee of the Iran University approved the study. The researcher obtained the participants' consent from. All women were informed of the confidential nature of the data. They were also told that they were free to answer any questions or withdraw from the study at any time. All participants were encouraged to ask any questions or raise any concerns about their care or participation in the study.
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